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From Generative to Agentic
▪ Generative

▪ Generate content like 
text & image

▪ Agentic

▪ Execute complex tasks 
on behalf of human

Zaharia et al. 2024. The Shift from Models to Compound AI Systems
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Generative AI
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“Teddy bears mixing sparkling chemicals as 
mad scientists in a ‘steampunk’ style.”

https://openai.com/dall-e-2/
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Large Language Model Applications
2025 -11-13TDDE13 - HT25 - Fredrik Heintz - LE3 Agentic AI 4

Writing Assistance
• Technical writing assistance
• Creative writing assistance
• General editing
• Message and document completion
• Programming assistance

Commercial Use
• Customer support
• Machine translation
• Automation
• Business software
• Diagnosis and advice

Information retrieval
• Search engine
• Conversational recommendation
• Document summarisation
• Text interpretation

Personal Use
• Productivity
• Emotional support
• Personal advise
• Question answering
• Education
• Brainstorming

LLM 
Applic -
ations

Trustworthy LLMs: A Survey and Guideline for Evaluating Large 
Language Models’ Alignment by Yang Liu Etal, 2023
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Language Modelling
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• Language modelling is the task of predicting which word comes 

next in a sequence of words.

• More formally, given a sequence of words 𝑤1, … ,𝑤𝑡 we want to 

know the probability of the next word, 𝑤𝑡+1:

• We are assuming that 𝑤𝑡+1 comes from a finite vocabulary 𝑉.

language models = classifiers
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An Approximation

• A problem: computing P(w | h) exactly is infeasible for arbitrary history h since 
language is creative and hmight have never occurred before!

• Idea: the Markov assumption: approximate the history by just the last few words.

P(wk|w1:k-1) ≈ P(wk|wk-n+1:k-1)

• Example: n-gram models: look at n-1 words in the history. n=2 is bigrams, n=3 is 
trigrams, etc.

• An n-gram is a contiguous sequence of 𝑛words (or characters).

• Sherlock Holmes had sprung out and seized the intruder by the collar. 

unigram           bigram trigram

• LLMs use much larger n, in the thousands or even millions!
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How Does ChatGPT Work?
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GPT

Retriever -
Augmented 
Generation

ChatGPT
Pretraining Fine tuning Text

Prompt



Few Shot Prompting
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Chain of Thought Prompting
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How Does ChatGPT -o1 Work?
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GPT

Retriever -
Augmented 
Generation

ChatGPT
Pretraining Fine tuning Text

Prompt

Search



Large Language Models Scaling Laws
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https://www.lesswrong.com/posts/midXmMb2Xg37F2Kgn/new-scaling-
laws-for-large-language-models
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Scaling – From Pre-training to Test -time
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OpenAI Deep Research
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From Generative to Agentic  AI
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▪ Generative

▪ Generate content like 
text & image

▪ Agentic

▪ Execute complex tasks 
on behalf of human

Zaharia et al. 2024. The Shift from Models to Compound AI Systems



Examples  of Agentic  AI

• Personal assistants

• Autonomous robots

• Gaming agents

• Science agents

• Web agents

• Software agents
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Key Benefits of Agentic AI

• Useful Interface

• Natural interaction with human agency

• Strong Capability

• Operate with minimal human intervention

• Useful Architecture

• Intuitive programming paradigm
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Commander

SafeguardWriter

① User Question

User

⑧ Final Answer

Repeat until 

answering the 

user’s 

question or 

timeout

What if we prohibit shipping 

from supplier 1 to roastery 

2?
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User
What if we prohibit shipping 
from supplier 1 to roastery 2?

(Writer nested in Commander, Triggered by User)

(Safeguard nested in Commander, Triggered by Writer)

Commander



Agentic  Programming

• Handle more complex tasks / 
Improve response quality

• Improve over natural iteration

• Divide & conquer

• Grounding & validation
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Agentic  Programming

• Easy to understand, maintain, extend

• Modular composition

• Natural human participation

• Fast & creative experimentation
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Agentic  AI Framework  Desiderata

▪ Intuitive unified agentic abstraction

▪ Flexible multi-agent orchestration

▪ Effective implementation of agentic design patterns

▪ Support diverse application needs
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Agentic Abstraction

Unify models, tools, human for compound AI systems
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Multi-Agent Orchestration

• Static/dynamic

• NL/PL

• Context sharing/isolation

• Cooperation/competition

• Centralized/decentralized

• Intervention/automation
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Agentic  Design  Patterns

• Conversation

• Prompting & reasoning

• Tool use

• Planning

• Integrating multiple models, modalities 
and memories
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Examples of Agentic AI Frameworks
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▪ AutoGen

o Multi-agent conversation 
programming
▪ Comprehensive & flexible
▪ Integrable with other 

frameworks like OpenAI 
Assistant, LlamaIndex, 
LangChain

▪ Langchain-based

o Langraph
▪ Graph-based

control flow

o CrewAI
▪ High-level static

agent- task
workflow



Initially developed in FLAML (Nov 2022) 

Spined off to a standalone repo (October 2023)

Standalone GitHub organization AutoGen-AI (August 2024)

AutoGen: A programming framework 

for agentic AI

GitHu

b
Discor

d
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Define agents:
Conversable & Customizable

Get them to talk:
Conversation Programming

31



For more examples: https://autogen-ai.github.io/autogen/docs/notebooks

32
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Model Context  Protocol  (MCP)
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Model Context  Protocol  (MCP)
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Model Context  Protocol  (MCP)
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Model Context  Protocol  (MCP)
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Google AI Co-Scientist
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Google AI Co-Scientist
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